Electronic Version 
Stylesheet Version vl.1.1 

Description 



[PIXEL STRUCTURE AND FABRICATING 

METHOD THEREOF] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 92134284, filed on December 5, 2003. 
Background of Invention 

[0002] Field of the Invention 

[0003] jhe present invention relates to a structure of a pixel and 
a fabricating method thereof, and more particularly to a 
structure of a pixel with an electrical field shielding layer 
between a data line and a pixel electrode for avoiding the 
interference between the data line and the pixel electrode, 
and a fabricating method thereof. 

[0004] Description of the Related Art 

[0005] Thin Film Transistor Liquid Crystal Display (TFT LCD) 
comprises a thin film transistor array substrate, a color 
filter array substrate and a liquid crystal layer. The thin 



film transistor array substrate is composed of a plurality 
of pixels arranged in arrays. Each pixel comprises a thin 
film transistor, a pixel electrode and pixel storage capaci- 
tor. The thin film transistor comprises a gate terminal, a 
channel, a drain terminal and a source terminal, which are 
used to control the device. When the pixel electrode is in 
on-state, a signal is written into the pixel; when in off- 
state, a pixel storage capacitor can maintain the potential 
required for driving the device. Therefore, the capacitance 
of the pixel storage capacitor is closely related with the 
performance of the liquid crystal display. 

[0006] | n the prior art pixel storage capacitor of the pixel com- 
prises a first metal layer, a second metal layer and a di- 
electric layer therebetween. Whether it is a Cst-on-gate 
structure or a Cst-on-common structure, the gate termi- 
nal or the common line, i.e. the first metal layer, serves as 
an electrode; the second metal layer and the pixel elec- 
trode electrically coupled thereto serve as another elec- 
trode. However, because the prior pixel storage capacitor 
uses the opaque metal layer as the capacitor electrode, it 
substantially reduces the aperture ratio of the pixel stor- 
age capacitor, reducing brightness of the displays. 

[0007] For solving the issue of reduction of the aperture ratio of 



the pixel, another structure of a pixel is disclosed by a 
prior art. FIG. 1 is a schematic cross-sectional view show- 
ing the structure of the pixel. Referring to FIG. 1, a pixel 
100 is disposed on a substrate 110. The pixel 100 com- 
prises a scan line (not shown), a data line 130, an active 
element 140 and a pixel storage capacitor 150. The scan 
line and the data line 130 are disposed on the substrate 
110. The active element 140 is disposed on the substrate 
110 and near to the intersection of the scan line and the 
data line 130. The pixel storage capacitor 150 comprises 
a pixel electrode 152 and a transparent capacitor elec- 
trode 154. The pixel electrode 152 is electrically coupled 
to the active element 140. 
[0008] Because the pixel electrode 152 and the transparent ca- 
pacitor electrode 154 of the pixel storage capacitor 150 
are made from transparent materials, the pixel storage 
capacitor 150 does not result in the reduction of aperture 
ratio in pixel 100. However, the capacitance of the struc- 
ture is reduced because of the shrinkage thereof. If the 
distance between the pixel electrode 152 and the trans- 
parent electrode 154 is reduced, the capacitance of the 
pixel storage capacitor 150 is enhanced, but the interfer- 
ence between the pixel electrode 152 and the data line 



130 arises, resulting in the worse performance of the liq- 
uid crystal displays. 
Summary of Invention 

[0009] Therefore, an object of the present invention is to provide 
a structure of a pixel and a fabricating method thereof to 
solve the problems due to interference between the pixel 
electrode and the data line. 

[0010] Another object of the present invention is to provide a 
structure of a pixel and a fabricating method thereof to 
increase the aperture ratio of the pixel. 

[001 1] Yet another object of the present invention is to provide a 
simple method of forming a structure of a pixel structure. 

[0012] a further object of the present invention is to provide a 
structure of a pixel and a fabricating method thereof to 
increase the capacitance of the pixel storage capacitor. 

[0013] | n accordance with the objects above, the present inven- 
tion discloses a structure of a pixel comprising a scan 
line, a data line, an active element, a capacitor electrode, a 
pixel electrode and an electrical field shielding layer. The 
scan line and the data line are disposed on the substrate. 
The active element is disposed on the substrate and near 
to an intersection of the scan line and the data line, and 
electrically coupled to the scan line and the data line. The 



capacitor electrode is disposed on the substrate. The pixel 
electrode is disposed over the capacitor electrode, and the 
pixel electrode is electrically coupled to the active ele- 
ment. The pixel electrode and the capacitor electrode 
form a pixel storage capacitor. The electrical field shield- 
ing layer is disposed between the data line and the pixel 
electrode. 

[0014] | n addition, the active element is, for example, a low tem- 
perature polysilicon (LTPS) thin film transistor. The pixel 
structure further comprises, for example, a source/drain 
conductive layer. The active element is electrically coupled 
to the data line and the scan line, for example, through 
the source/drain conductive layer. Or, the structure of the 
pixel further comprises a conductive layer. The active ele- 
ment is electrically coupled to the data line, for example, 
through the source/drain conductive layer, and the pixel 
electrode is, for example, directly electrically coupled to 
the active element. The conductive layer is indium tin ox- 
ide (ITO) of indium zinc oxide (IZO). 

[0015] | n addition, the active element can be an amorphous sili- 
con thin film transistor. The active element, for example, 
comprises a gate terminal, a channel and a source/drain 
terminal. The gate terminal is disposed on the substrate, 



and electrically coupled to the scan line. The channel is, 
for example, disposed over the gate terminal. The source/ 
drain terminal is, for example, disposed on the channel, 
and electrically coupled to the data line and the pixel 
electrode. 

[0016] Moreover, the pixel structure further comprises, for ex- 
ample, at least one transparent capacitor electrode, which 
is disposed between the capacitor electrode and the pixel 
electrode. The capacitor electrode, the transparent capac- 
itor electrode and the pixel electrode form the pixel stor- 
age capacitor, and the capacitor electrode is formed of a 
transparent material. The capacitor electrode or transpar- 
ent electrode is directly, or through the pixel electrode, 
electrically coupled to the active element. The transparent 
electrode is formed of ITO or IZO. 

[0017] | n t he pixel of the present invention, the capacitor elec- 
trode, the electrical field shielding layer and the pixel 
electrode are formed of, for example, ITO or IZO. 

[0018] According to the objects above, the present invention 
provides a method of fabricating a structure of a pixel. 
The method comprises: sequentially forming an active el- 
ement, a scan line and a data line on a substrate, wherein 
the active element is electrically coupled to the scan line 



and the data line; forming a capacitor electrode on the 
substrate; forming an electrical field shielding layer on the 
substrate, covering the data line; and forming a pixel 
electrode on the substrate, covering the capacitor elec- 
trode and electrically coupling to the active element, 
wherein the pixel electrode and the capacitor electrode 
are coupled as a pixel storage capacitor. 

[0019] | n addition, the electrical field shielding layer and the ca- 
pacitor electrode are formed, for example, from a pat- 
terned material layer. 

[0020] Moreover, the active element is, for example, a low tem- 
perature polysilicon thin film transistor. Accordingly, the 
method further comprises forming a source/drain con- 
ductive layer over the active element while forming the 
data line. The active element is electrically coupled to the 
data line and the pixel electrode, for example, through the 
source/drain conductive layer. In some embodiments, a 
conductive layer is formed over the active element after 
the data line is formed. The active element is, for exam- 
ple, electrically coupled to the data line through the con- 
ductive layer, and the pixel electrode is, for example, di- 
rectly electrically coupled to the active element. The con- 
ductive layer and the pixel electrode are formed, for ex- 



ample, from the same patterned material layer. The step 
of the forming the active element comprises, for example, 
forming a polysilicon layer on the substrate; forming a 
gate dielectric layer on the substrate, covering the polysil- 
icon layer; forming a gate terminal on the gate dielectric 
layer and over the polysilicon layer; and forming a source/ 
drain doped region within the polysilicon layer beside the 
gate terminal. 

[0021] Moreover, the step of forming the source/drain doped re- 
gion is performed by using the gate terminal as a hard 
mask in a doping process for forming the source/drain 
doped region in the polysilicon layer. 

[0022] Moreover, the active element can also be an amorphous 
silicon thin film transistor. Accordingly, the step of form- 
ing the active element comprises: forming a gate terminal 
on the substrate, electrically coupled to the scan line; 
forming a gate dielectric layer on the substrate, covering 
the gate terminal; forming a channel on the gate dielectric 
layer and over the gate terminal; and forming a source/ 
drain terminal on the channel. 

[0023] | n addition, before the capacitor electrode is formed and 
after the pixel electrode is formed, the method further 
comprises, for example, forming at least one transparent 



capacitor electrode. The electrical field shielding layer is 
formed with, for example, the capacitor electrode or the 
transparent capacitor electrode from the same patterned 
material layer. 

[0024] | n t he fabricating method the pixel structure of the 

present invention, the capacitor electrode, the electrical 
field shielding layer and the pixel electrode are formed of, 
for example, ITO or IZO. 

[0025] Accordingly, the structure of the pixel of the present in- 
vention and the fabricating method thereof have following 
advantages: (1) The pixel electrode and the data line do 
not interfere with each other. (2) The process can be sim- 
plified. (3) The transparent material of the pixel storage 
capacitor can substantially improve the aperture ratio. (4) 
The multi-layer pixel storage capacitor has desired capac- 
itance. (5) They are adapted for the high-resolution liquid 
crystal displays. 

[0026] | n order to make the aforementioned and other objects, 
features and advantages of the present invention under- 
standable, a preferred embodiment accompanied with fig- 
ures is described in detail below. 
Brief Description of Drawings 

[0027] FIG. 1 is a schematic cross-sectional view showing a con- 



ventional structure of a pixel. 

[0028] FIGS. 2A-2E are a schematic cross-sectional process flow 
showing a method of fabricating a structure of a pixel 
structure according to a first preferred embodiment of the 
present invention. 

[0029] FIGS. 3A-3E are a schematic cross-sectional process flow 
showing a method of fabricating a structure of a pixel ac- 
cording to a second preferred embodiment of the present 
invention. 

[0030] FIG. 4 is a schematic cross-sectional view showing a 

structure of a pixel according to a third preferred embodi- 
ment of the present invention. 

[0031] FIG. 5 is a schematic cross-sectional view showing a 

structure of a pixel according to a fourth embodiment of 
the present invention. 

[0032] FIG. 6 is a schematic cross-sectional view showing a 

structure of a pixel according to a fifth embodiment of the 

present invention. 
Detailed Description 

[0033] FIGS. 2A-2E are a schematic cross-sectional process flow 
showing a method of fabricating a structure of a pixel ac- 
cording to a first preferred embodiment of the present in- 
vention. Referring to FIGS. 2A and 2B, an active element 



220 and a scan line (not shown) are formed on the sub- 
strate 210. The active element 220 is, for example, a low 
temperature polysilicon thin film transistor. The step of 
forming the active element 220 comprises, for example, 
first forming a polysilicon layer 222 on the substrate 210. 
Before the polysilicon layer 222 is formed, the step further 
comprises, for example, forming a buffer layer (not 
shown) on the substrate 210 for preventing ion contami- 
nation in the polysilicon layer 222 from the substrate 210. 
The polysilicon layer 222 is formed from an amorphous 
silicon layer by, for example, a thermal annealing process. 
Then, a gate dielectric layer 224 is selectively formed on 
the substrate 210 for covering the polysilicon layer 222. A 
gate terminal 226 is formed on the gate dielectric layer 
224, and over the polysilicon layer 222. Finally, a doping 
process is performed by using, for example, the gate ter- 
minal 226 as a hard mask for forming a source/drain 
doped region 228 within the polysilicon layer 222. More- 
over, the gate terminal 226 of the active element 220 is 
electrically coupled to the scan line. 
[0034] Referring to FIG. 2C, a photolithographic process is per- 
formed for forming a plurality of first contact windows 01 
on the source/drain doped region 228 of the active ele- 



ment 220. Then, a data line 250 and a source/drain con- 
ductive layer 260 are formed from the same patterned 
metal layer. The data line 250 is electrically coupled to the 
source/drain conductive layer 260, and the source/drain 
conductive layer 260 fills the first contact windows 01 and 
is electrically coupled to the active element 220. In addi- 
tion, before the first contact windows 01 are formed, the 
method further comprises, for example, forming a first 
protective layer 230a for covering the active element 220. 
[0035] Referring to FIG. 2D, a capacitor electrode 240a and an 

electrical field shielding layer 245 are formed on the sub- 
strate 210. The capacitor electrode 240a and the electrical 
field shielding layer 245 are formed from the same pat- 
terned material layer, and the electrical field shielding 
layer 245 covers, for example, a portion of the active ele- 
ment 220. Then, a dielectric layer 242 is formed on the 
substrate 210, covering the capacitor electrode 240a. An- 
other photolithographic process is performed to form a 
second contact window 02 on the source/drain conduc- 
tive layer 260. In addition, before the capacitor electrode 
240a is formed, the method further comprises, for exam- 
ple, forming a second protective layer 230b, covering the 
data line 250 and the source/drain conductive layer 260. 



[0036] Referring to FIG. 2E, a pixel electrode 270 is formed on 

the dielectric layer 242 over the capacitor electrode 240a. 
Moreover, the pixel electrode 270 fills the second contact 
window 02 for electrically connecting the source/drain 
conductive layer 260 and is electrically coupled to the ac- 
tive element 220. The pixel electrode 270 and the capaci- 
tor electrode 240a form a pixel storage electrode 280. In 
addition, the pixel electrode 270 is extended over, for ex- 
ample, the active element 220. Accordingly, the pixel 
electrode 270 and the electrical field shielding layer 245 
over the active element 220 also serves for storing 
charges. 

[0037] Following are the descriptions of the first preferred pixel 
structure of the present invention. Referring to FIG. 2E, 
the pixel structure 200 is disposed on the substrate 210. 
The pixel structure 200 comprises the scan line (not 
shown), the data line 250, the active element 220, the ca- 
pacitor electrode 240a, the pixel electrode 270 and the 
electrical field shielding layer 245. The scan line and the 
data line 250 are disposed on the substrate 210. The ac- 
tive element 220 is disposed on the substrate 210 and 
close to the intersection of the scan line and the data line 
250. The active element 220 is electrically coupled to the 



scan line and the data line 250. The capacitor electrode 
240a is disposed on the substrate 210. The pixel elec- 
trode 270 is disposed on the capacitor electrode 240a, 
and electrically coupled to the active element 220. The 
pixel electrode 270 and the capacitor electrode 240a form 
the pixel storage capacitor 280. It should be noted that 
the electrical field shielding layer 245 between the data 
line 250 and the pixel electrode 270 is adapted to prevent 
the interference between the data line 250 and the pixel 
electrode 270. Additionally, the pixel electrode 270 ex- 
tends over, for example, the active element 220. Accord- 
ingly, the pixel electrode 270 and the electrical field 
shielding layer 245 over the active element 220 also 
serves for storing charges. 

[0038] Moreover, the pixel 200 further comprises, for example, 
the source/drain conductive layer 260. The active element 
220 is electrically coupled to the data line 250 and the 
pixel electrode 270 through the source/drain conductive 
layer 260. The electrical field shielding layer 245, the 
pixel electrode 270 and the capacitor electrode 240a are 
made from, for example, ITO or IZO. 

[0039] FIGS. 3A-3E show a schematic cross-sectional process 
flow of a method of fabricating a structure of a pixel ac- 



cording to a second preferred embodiment of the present 
invention. Referring to FIGS. 3A and 3B, an active element 
320 and a scan line (not shown) are formed on the sub- 
strate 310. The active element 320 is, for example, a low 
temperature polysilicon thin film transistor. The step of 
forming the active element 320 comprises, for example, 
first forming a polysilicon layer 322 on the substrate 310. 
Before the polysilicon layer 322 is formed, the step further 
comprises, for example, forming a buffer layer (not 
shown) on the substrate 310 for preventing ion contami- 
nation in the polysilicon layer 322 from the substrate 310. 
The polysilicon layer 322 is formed from an amorphous 
silicon layer by, for example, an annealing process. Then, 
a gate dielectric layer 324 is selectively formed on the 
substrate 310 for covering the polysilicon layer 322. A 
gate terminal 326 is formed on the gate dielectric layer 
324, and over the polysilicon layer 322. Finally, a doping 
process is performed by using, for example, the gate ter- 
minal 326 as a hard mask for forming a source/drain 
doped region 328 within the polysilicon layer 322. The 
gate terminal 326 of the active element 320 is electrically 
coupled to the scan line. Moreover, the method further 
comprises forming a first protective layer 330a, covering 



the active element 320. 
[0040] Referring to FIG. 3C, a data line 350 is formed on the sub- 
strate 310. 

[0041] Referring to FIG. 3D, a capacitor electrode 340a and an 

electrical field shielding layer 345 are formed on the sub- 
strate 310. In addition, before the capacitor electrode 
340a and the electrical field shielding layer 345 are 
formed, the method further comprises forming, for exam- 
ple, a second protective layer 330b, covering the data line 
350. 

[0042] Referring to FIG. 3E, a dielectric layer 342 is formed on 
the substrate 310, covering the capacitor electrode 340a 
and the electrical field shielding layer 345. A photolitho- 
graphic process is performed to form a plurality of contact 
windows 03 on the source/drain doped region 328 and 
the data line 350. Then, a transparent material is pat- 
terned for forming a pixel electrode 370 on the dielectric 
layer 342 over the capacitor electrode 340a, and a con- 
ductive layer 372 on the dielectric layer 342 over the 
source/drain doped region 328 and the data line 350. 
Moreover, the pixel electrode 370 and the conductive 
layer 372 fill the contact windows 03. The pixel electrode 
370 electrically connects the source/drain doped region 



328 of the active element 320, and the conductive layer 
372 is electrically coupled to data line 350 and the 
source/drain doped region 328 of the active element 320. 
The pixel electrode 370 and the capacitor electrode 340a 
form the pixel storage capacitor 380. 

[0043] Following are the descriptions of the second preferred 

pixel structure of the present invention. Referring to FIG. 
3E, the pixel structure 300 is disposed on the substrate 
310. The pixel structure 300 comprises the scan line (not 
shown), the data line 350, the active element 320, the ca- 
pacitor electrode 340a, the pixel electrode 370 and the 
electrical field shielding layer 345. The scan line and the 
data line 350 are disposed on the substrate 310. The ac- 
tive element 320 is disposed on the substrate 310 and 
close to the intersection of the scan line and the data line 
350. The active element 320 is electrically coupled to the 
scan line and the data line 350. 

[0044] The capacitor electrode 340a is disposed on the substrate 
310. The pixel electrode 370 is disposed on the capacitor 
electrode 340a, and electrically coupled to the active ele- 
ment 320. The pixel electrode 370 and the capacitor elec- 
trode 340a form the pixel storage capacitor 380. It should 
be noted that the electrical field shielding layer 345 be- 



tween the data line 350 and the pixel electrode 370 is 
adapted to prevent the interference between the data line 
350 and the pixel electrode 370. Additionally, the pixel 
300 further comprises, for example, the conductive layer 
372. The active element 320 is electrically coupled to the 
data Iine350, for example, through the conductive layer 
372. The pixel electrode 370 is directly electrically cou- 
pled to the active element 320. The electrical field shield- 
ing layer 345, the pixel electrode 370, the conductive 
layer 372 and the capacitor electrode 340a are formed 
from, for example, ITO or IZO. 
[0045] FIG. 4 is a schematic cross-sectional view showing a 

structure of a pixel according to a third preferred embodi- 
ment of the present invention. Referring to FIG. 4, the 
structure of the pixel 400 is different from the embodi- 
ments described above in the active element 420 which is 
an amorphous silicon thin film transistor, wherein an 
electrical field shielding layer 445 is disposed between the 
data line 450 and the pixel electrode 470. The elements 
similar to those described in the prior embodiments are 
not repeated hereinafter. The active element 420 com- 
prises, for example, a gate terminal 426, a channel 424 
and a source/drain terminal 428. The gate terminal 426 is 



disposed, for example, on the substrate 410, and electri- 
cally coupled to the scan line (not shown). The channel 
424 is disposed, for example, over the gate terminal 426. 
The source/drain terminal 428 is disposed, for example, 
on the channel 424, and electrically coupled to the data 
line 450 and the pixel electrode 470. 
[0046] FIG. 5 is a schematic cross-sectional view showing a 

structure of a pixel according to a fourth preferred em- 
bodiment of the present invention. Referring to FIG. 5, the 
structure of the pixel 500 is different from the embodi- 
ments described above, in that, at least one transparent 
capacitor electrode 540a is included in the pixel storage 
capacitor 580. The electrical field shielding layer 545 is 
similarly disposed between the data line 550 and the pixel 
electrode 570. The elements similar to those described in 
the prior embodiments are not repeated hereinafter. The 
pixel 500 further comprises, for example, at least one 
transparent capacitor 540b disposed between the capaci- 
tor electrode 540a and the pixel electrode 570. The ca- 
pacitor electrode 540a, the transparent capacitor elec- 
trode 540b and the pixel electrode 570 form the pixel 
storage capacitor 580. The capacitor electrode 540a is 
made from a transparent material. The transparent mate- 



rial of the transparent capacitor electrode 540b is, for ex- 
ample, ITO or IZO. 

[0047] Moreover, the capacitor electrode 540a, for example, is 
directly electrically coupled to the active element 520, or 
electrically coupled to the active element 520 through the 
pixel electrode 570. Therefore, in the pixel storage capac- 
itor 580, the capacitor electrode 540a and the pixel elec- 
trode 570, for example, have the same potential, and the 
transparent capacitor electrode 540b has a different po- 
tential. That can reduce the power consumption by the 
pixel storage capacitor 580. Surely, when a plurality of 
transparent capacitor electrodes 540b are applied, the ca- 
pacitor electrodes electrically coupled to the active ele- 
ment 520 through the pixel electrode 570 can be trans- 
parent capacitor electrode 540b as long as the adjacent 
capacitor electrodes have different potentials. 

[0048] FIG. 6 is a schematic cross-sectional view showing a 

structure of a pixel according to a fifth preferred embodi- 
ment of the present invention. Referring to FIG. 6, the 
structure of the pixel 600 is different from the fourth em- 
bodiment described above, in that, the active element 620 
and the pixel electrode 670, and the data line 650 are 
connected. The electrical field shielding layer 645 is simi- 



larly disposed between the data line 650 and the pixel 
electrode 670. The elements similar to those described in 
the fourth embodiment are not repeated hereinafter. 

[0049] The pixel electrode 670 of the pixel 600, for example, is 
directly electrically coupled to the active element 620, and 
the data line 650, for example, is electrically coupled to 
the active element 620 through the conductive layer 672. 
In addition, the conductive layer 672 and the pixel elec- 
trode 670, for example, are formed from the same pat- 
terned transparent material layer. 

[0050] it should be noted, the low temperature polysilicon thin 
film transistor serves as the active element in the fourth 
and the fifth embodiments. One of ordinary skill in the art 
can easily understand that an amorphous silicon thin film 
transistor can also used to achieve the purpose of the 
claimed invention, and achieve the advantages thereof. 

[0051] Accordingly, the structures of the pixel and the fabricating 
methods of the present invention are characterized in dis- 
posing the electrical field shielding layer between the data 
line and the pixel electrode. Therefore, the pixel struc- 
tures and the fabricating methods of the present invention 
can substantially reduce the impact due to the interfer- 
ence between the data line and the pixel electrode. Partic- 



ularly, in the case of shorter separation distance between 
the pixel electrode and the transparent capacitor elec- 
trode for increasing the capacitance of the pixel storage 
capacitor. Any pixel structure and fabricating method with 
the features of the present invention are all included in 
the scope thereof. Additionally, the pixel structures and 
fabricating methods with the features described above can 
further comprise a pixel storage capacitor in the pixel 
structure, and the pixel storage capacitor is composed of 
the pixel electrode and a plurality of transparent capacitor 
electrodes. The pixel electrode can also be directly electri- 
cally coupled to the active element, and the data line is 
electrically coupled to the active element through the con- 
ductive layer. 

[0052] | n addition, the pixel storage capacitor is not limited to be 
composed of one pixel electrode and two transparent ca- 
pacitor electrodes. It can comprise more than two capaci- 
tor electrodes for increasing the capacitance thereof in the 
same area. Furthermore, by directly coupling, or coupling 
through the pixel electrode a portion of the transparent 
capacitor electrode to the active element can reduce the 
number of power lines applied to the pixel storage capac- 
itor and obtain desired capacitance. Additionally, in the 



second preferred embodiment, the pixel electrode is di- 
rectly electrically coupled to the active element without 
the source/drain conductive layer. This scheme can save a 
photolithographic process, and thereby reducing the pro- 
cessing time and cost. 

[0053] Accordingly, the pixel structure and fabricating method 
thereof have following advantages: (1) The electrical field 
shielding layer can effectively reduce the interference be- 
tween the pixel electrode and the data line. (2) The elec- 
trical field shielding layer and one of the capacitor elec- 
trode can be formed simultaneously without increasing 
process steps. (3) Each capacitor electrode of the pixel 
storage capacitor is made from a transparent material, 
and thereby the aperture ratio of the pixel structure can 
be substantially improved. (4) The multi-layer pixel stor- 
age capacitor has the desired capacitance. (5) The pixel 
structure has a higher capacitance in the same area, and 
is adapted for high resolution liquid crystal displays. (6) 
The fabricating method requires a photolithographic pro- 
cess for forming the contact windows to connect the ac- 
tive element, and the pixel electrode and the data line, re- 
ducing the processing time and cost thereof. 

[0054] Although the present invention has been described in 



terms of exemplary embodiments, it is not limited 
thereto. Rather, the appended claims should be con- 
structed broadly to include other variants and embodi- 
ments of the invention which may be made by those 
skilled in the field of this art without departing from the 
scope and range of equivalents of the invention. 



